=" Office of
Science

U.S. DEPARTMENT OF ENERGY

U.S. Department of Energy Office of Science

Carbon Sequestration Research Programs
Science-Based Solutions for Mitigating Global Climate Change

25 Years of Carbon Dioxide Research at the U.S. Department of Energy

Domesticated poplar trees optimized 1o enhance carbon storage and
yield more energy- and cost-efficient products such as ethano Net CO; Atmospheric Emissions

™

Moleular sehmiques re s o idensify by gonsic and egulasory componens of mcrobes relevans

5 1o carbon sequet 7,
& +6.6 Potential sequestration
| €O, is d from the . . e
5 7'1‘ TR H photosynthesis and stored in vegetation, MlcrOblal
s ° g
% - _ﬁ ) g:::s: anﬁf‘;::;?:“:ﬁ;“:ﬁ;::::; c::f Microbes are responsible for much natural CO, absorption on land and at sea and are
o H £ 5 E P dulres. vfu = also I sources for producing fuels such as meth and hydrog i
3 ¢ g M = th f rel b bles furth 1 to identify ke ti
g g 4 a é and ecological processes and the anii g 2 " that Hoto 0 duction or & enoff:'hees);g;r;sc 8
s 2l = P p -2
a8 C = 2 & {tommetiton off el epmille M and eventually will add powerful new approaches to carbon
5 H ° H unmanaged and managed terrestrlal -
£ 5 = K] A greater und of Obtaining greater k ledge of how It or path P for £
2 5 | E the mechanisms and magnitudes le, will allow eval of their ial for produci t or hydrog — g
g " 2 p des a fic found for The time series of tallpass pravie restorations a the Fermilah National from either fossil fuels or other carb including bi or even some 3
i = estimating the quantity of excess carbon  Ewimumental Recarch Pk s felpin todefin upper bounds for sol waste products. Similarly, understanding in greater detail how microbes absorb CO; %<
"K“ that can be removed from the SRR pona o, s can provide clues to enhancing these ing natural p 3
} by terrestrial This h italizes on il made in DOE’s Human Genome Program,
bial G G Life Pre b
fes of R in this progr g , and to Life Program
Increasing the net fixation of atmospheric CO,
by terrestrial vegetation with emphasis on
logy and rates of pt b of :
vascular plants GeOIOglC
Retaining organic matter in soils and enhancing Geocl emicalbehavior Complex flow ﬁ
its into p d ph I and 5 @ Direct Intermediate
chemical forms §. — Deep saline formations :é;‘x";;';;‘ and deep ocean
2 < ieep ocean
Intermediatean 1RG0 Reducing the emission of CO, from soils caused Sampw ﬁ” BIR o 1he Ouk Ridge National 8
e by heterotrophic oxidation of soil organic Environmental Research P ot
7 ) carbon s
el Sedimerits the ity of d ded and b Y66-02-03406R1
J72,50§,pool (150) P e underutilized lands to sequester carbon
The Earth’s biosphere Oceanic
is a large and accessible reservoir for
sequestering CO, already present in the ‘:‘C““S Eress large p I sinks for €O, e dThe goa: of New exper ined with theortical and
the ocean carbon i h is to provide the fundamental Struchere of methane bydease (M) have tracked the flow of two phases in. ﬁwur.«udpmm medmald
atmosphere. Because .natural carbon f:luxes science to allow an obi > Gl i 2o O i (L LT Jormed in clay interlayer (imulation) ”""‘”"”" 20 oty phaies masd in compelion. | ”""’ﬁg""”"””m A DOE CO, Resource
are large compared with anthropogenic or deep ocean and enhancement of natural ocean carbon sequestration by {olac T de rl»mn in color. foe le L%o z 2
emissions, even small forced changes fertllization of phytoplankton with nutrients. The long-term effectiveness and Geonin: callE e InE f",’f,‘_‘y’"'ﬁ':,, i f,ﬁ g dotes ,”,}Mﬁf,_,,m;%f: ,,’,,,’;‘;',", - CDIAC: Carbon Dioxide
resulting from RED advances can be very = o & of either are unk and are the Color from blue (0)tarfd(C0p¢Maud), Information Analysis Center
. Iy . . Cus O] 1S research.
significant. Addressing the environmental A critical synergy: Office of Science basic carbon The Carbon Dioxide Information Analysis Center

consequences of altering natural fluxes will
be critical.

@ researchiand DOE/applicd programs (CDIAC) is the primary global-change data and

information analysis center of DOE. CDIAC responds
to data and information requests from users
worldwide who are concerned with the greenhouse
effect and global climate change.
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